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Abstract of JP9257418 

PROBLEM TO BE SOLVED: To maintain 
the position of a light beam in the direction 
of scanning at a specified position initially 
set accurately for a long time by calibrating 
the degree of deviation from the specified 
position of the light beam in the direction of 
scanning by a calibration means. 
SOLUTION: A photodetecting means 2 
focuses reflected light from a projection 
spot with a photodetecting lens 22 and 
forms an image on a photodetecting surface 
of a position detector 21 to output two types 
of current signals. A distance computing 
means 3 computes a distance from a 
reference surface of an object to be 
measured to a surface displaced therefrom 
based on the output signals. A 
photodetecting section 52 of a position 
detecting means 5 focuses the reflected 
light from a reflecting plate 54 with a 
photodetecting lens 52b for detecting 
positions and forms an image on a 
photodetecting surface of a position 
detecting element 52a to output two types 
of current signals. A calibration means 7 
computes with an arithmetic part current 
signals outputted from position detectors 71 
respectively provided in housings 6 
positioned at both ends of a scanning range 
of a light beam thereby calibrating the 
degree of deviation from an initially set 
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CLAIMS 



[Claim(s)] 

[Claim 1] A floodlighting means to irradiate a light beam and to form a floodlighting 
spot in a device under test, A light-receiving means to receive the reflected light from 
a floodlighting spot and to output a signal corresponding to the light-receiving location, 
A distance operation means to calculate the distance from the datum level of a device 
under test to the datum level and the displaced displacement side based on the signal 
from a light-receiving means, A scan means for the stand which attached the 
floodlighting means and the light-receiving means in the orientation to run, and to 
scan a light beam, Have a location detection means to detect the location in the 
scanning direction of a light beam, and a light beam scans the front face of a device 
under test. In the light-scanning mold displacement measurement equipment 
measured as the triangulation method which measures the triangle of the light 
emitting/receiving flat surface formed with the floodlighting shaft of a light beam and 
the light-receiving shaft of the reflected light in the distance from a datum plane to a 
displacement side is also Light-scanning mold displacement measurement equipment 
characterized by establishing a proofreading means to proofread the amount of gaps 
from the predetermined location of said light beam in a scanning direction. 
[Claim 2] Light-scanning mold displacement measurement equipment according to 
claim 1 characterized by coming to be formed as it is also at the location sensing 
element which said proofreading means is formed in the both ends of the scanning 
zone of said light beam, respectively, and detects the location of said light beam. 
[Claim 3] Light-scanning mold displacement measurement equipment according to 
claim 1 characterized by said stand being contained by housing, one of the photo 
interrupters with which it is shaded with two or more gobos or its gobo, and said 
proofreading means outputs a protection-from-light signal being prepared in a stand, 
and another side being established in housing, and coming to be formed. 
[Claim 4] Light-scanning mold displacement measurement equipment according to 
claim 1 characterized by said light beam being irradiated through a floodlighting 
aperture, and coming to form said proofreading means as it is also at a floodlighting 
aperture shorter than the scanning zone of said light beam. 

[Claim 5] Light-scanning mold displacement measurement equipment according to 
claim 1 characterized by coming to form said proofreading means in the scanning zone 
of said light beam as the diffuse reflection body which allots said two or more 



displacement sides displaced from said datum plane to a predetermined location, and 
carries out diffuse reflection of said light beam is also. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A light beam scans the front face of a device under test, and 
this invention relates to the light-scanning mold displacement measurement 
equipment which measures the distance from the datum level of a device under test 
to the datum level and the displaced displacement side based on a triangulation 
method. 
[0002] 

[Description of the Prior Art] Conventionally, the thing of a configuration of being 
shown in drawing 9 exists as this kind of light-scanning mold displacement 
measurement equipment. A floodlighting means A for this thing to irradiate a light 
beam at a device under test, and to form a floodlighting spot A light-receiving means 
B to receive the reflected light from a floodlighting spot and to output a signal 
corresponding to the light-receiving location B1 A distance operation means to 
calculate the distance from the datum level of a device under test to the datum level 
and the displaced displacement side based on the signal from a light-receiving means, 
The thing equipped with a scan means for the stand which attached the floodlighting 
means A and the light-receiving means B in the orientation to run, and to scan a light 
beam, and a location detection means to detect the location in the scanning direction 
of a light beam exists. 

[0003] In more detail, the floodlighting means A is with the light source sections A2, 
such as semiconductor laser, and floodlighting lens A3, and the light-receiving means 
B is formed, respectively with photo detector B-2 which detects a location, and the 
light-receiving lens B3. When the datum plane A1 of a device under test displaces, it 
can measure that the triangulation method which measures the triangle of the light 
emitting/receiving flat surface C formed by floodlighting shaft A5 of a light beam and 
light-receiving shaft B4 of the reflected light in the distance from a datum plane A1 to 
displacement side A4 is also. 

[0004] Namely, if the distance of the light-receiving angle formed by the die length, 
floodlighting shaft A5, and light-receiving shaft B4 of the perpendicular taken down 
from the core of the light-receiving lens B3 to floodlighting shaft A5, and the 



light-receiving lens B3 and photo detector B-2 is set as constant value, respectively 
It can also measure that it is to survey distance from the light-receiving location B1 
of the reflected light in datum level A1 to light-receiving location B5 in displacement 
side A4, the distance of displacement, i.e., amount, from datum level A1 to 
displacement side A4. 

[0005] Moreover, the location detection means was formed by the floodlighting 
section, the light sensing portion, and distance operation part, and has detected the 
location in the scanning direction of a light beam by the above-mentioned principle of 
a triangulation method. 
[0006] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional 
light-scanning mold displacement measurement equipment, when a light beam scans 
the front face of a device under test and receives the reflected light from a device 
under test, the variation rate of the device under test from datum level can be 
measured. 

[0007] However, a location detection means to detect the location of a light beam had 
the case where it shifted from the predetermined location where input-output 
behavioral characteristics, such as a light sensing portion or distance operation part, 
may change with secular change etc. from initial value, and the location of the light 
beam in a scanning direction was set up in early stages at this time. For example, 
when a scanning zone was set to 100mm, supposing input-output behavioral 
characteristics changed 0.1%, it became the amount of gaps of 0.1mm, and this had 
become an error. 

[0008] This invention is what was made in view of the above-mentioned reason, and 
the place made into the purpose is to offer the light-scanning mold displacement 
measurement equipment which can maintain the location in the scanning direction of a 
light beam in the predetermined location set up in early stages. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, a thing according to claim 1 A floodlighting means to irradiate a light beam 
and to form a floodlighting spot in a device under test, A light-receiving means to 
receive the reflected light from a floodlighting spot and to output a signal 
corresponding to the light-receiving location, A distance operation means to calculate 
the distance from the datum level of a device under test to the datum level and the 
displaced displacement side based on the signal from a light-receiving means, A scan 
means for the stand which attached the floodlighting means and the light-receiving 



means in the orientation to run, and to scan a light beam, Have a location detection 
means to detect the location in the scanning direction of a light beam, and a light 
beam scans the front face of a device under test. In the light-scanning mold 
displacement measurement equipment measured as the triangulation method which 
measures the triangle of the light emitting/receiving flat surface formed with the 
floodlighting shaft of a light beam and the light-receiving shaft of the reflected light in 
the distance from a datum plane to a displacement side is also It is made the 
configuration in which a proofreading means to proofread the amount of gaps from the 
predetermined location of said light beam in a scanning direction was formed. 
[0010] The thing according to claim 2 is made the configuration formed as it is also at 
the location sensing element which said proofreading means is formed in the both 
ends of the scanning zone of said light beam, respectively, and detects the location of 
said light beam in the thing according to claim 1. 

[001 1] In the thing according to claim 1, said stand is contained by housing and the 
thing according to claim 3 is made the configuration which one of the photo 
interrupters with which it is shaded with two or more gobos or its gobo, and said 
proofreading means outputs a protection-frorrHight signal was prepared in the stand, 
and another side was established in housing, and was formed. 

[0012] In the thing according to claim 1, said light beam is irradiated through a 
floodlighting aperture, and the thing according to claim 4 is made the configuration in 
which said proofreading means was formed as it is also at a floodlighting aperture 
shorter than the scanning zone of said light beam. 

[0013] The thing according to claim 5 is made the configuration formed as the diffuse 
reflection body with which said proofreading means allots said two or more 
displacement sides displaced from said datum plane in the scanning zone of said light 
beam to a predetermined location, and carries out diffuse reflection of said light beam 
is also in the thing according to claim 1. 
[0014] 

[Embodiment of the Invention] The 1st operation gestalt of this invention is explained 
below based on drawing 1 thru/or drawing 4 . 

[0015] 1 is a floodlighting means, it forms the floodlighting lens 12 which consists of 
the light source section 1 1 which consists of semiconductor laser or light emitting 
diode, and transparence resin, becomes that the beam of light which emitted light 
from the light source section 11 is also for the floodlighting lens 12 with a parallel 
pencil of rays, irradiates a light beam on the surface of a device under test, and forms 
a floodlighting spot. 



[0016] 2 is a light-receiving means, the light-receiving lens 22 which consists of the 
1st location sensing element 21 which consists of a semi-conductor, and 
transparence resin is formed, it converges that the light-receiving lens 22 is also 
about the reflected light from a floodlighting spot, image formation is carried out to the 
light-receiving side of the 1st location sensing element 21, and the 1st location 
sensing element 21 outputs two kinds of current signals to both ends corresponding 
to an image formation location, i.e., a light-receiving location. 

[0017] 3 is a distance operation means and calculates the distance to the 
displacement side displaced with datum level to the datum level of a measurement 
object based on two kinds of current signals outputted by arithmetic elements, such 
as a microcomputer, from the 1st location sensing element 21. 

[0018] 4 is a scan means and is formed with York 41, the needle 42, the stand 43, and 
the guide rail 44. York 41 was formed in the shape of ****** by central piece 41a and 
piece of opposite 41b with the magnetic material, and piece of two opposite 41b has 
fixed permanent magnet 41c to the opposed face of central piece 41a, respectively. 
Two permanent magnet 41c is magnetized so that the opposed face of central piece 
41a and the root face of piece of opposite 41b may become a unlike pole, and so that 
the opposed face of central piece 41a may become a like pole, respectively. 
[0019] A needle 42 has bobbin 42a in which central piece 41a was inserted, and coil 
42b is wound around bobbin 42a so that the line of magnetic force passing through the 
inside of bobbin 42a may be formed in the longitudinal direction of central piece 41a. 
Moreover, bobbin 42a has set up the dimension so that transit may become free at the 
longitudinal direction of central piece 41a. When magnetic flux will pass in the gap of 
permanent magnet 41c and central piece 41a of York 41 and a direct current 
energizes coil 42b, driving force will act and a needle 42 will run along with the 
longitudinal direction of central piece 41a. Moreover, the direction of transit of a 
needle 42 is reversed according to the energization direction of the current passed to 
coil 42b, and acceleration is equivalent to the magnitude of a current. 
[0020] A stand 43 fixes the floodlighting means 1 and the light-receiving means 2 to 
an orientation, is attached in a needle 42, runs the means along with the longitudinal 
direction of central piece 41a, and scans a light beam. A guide rail 44 is formed in 
abbreviation parallel along with the longitudinal direction of York 41, and it is guided so 
that a stand 43 may be engaged, it may shake and it can run that there is nothing. 
[0021] 5 is a location detection means and is formed by the floodlighting section 51, 
the light sensing portion 52, the reflecting mirror 53, the reflecting plate 54, and 
distance operation part (not shown). The floodlighting section 51 prepares 



floodlighting lens 51b for location detection which consists of light source 51a which 
consists of semiconductor laser or light emitting diode, and transparence resin, 
becomes that the beam of light which emitted light from light source 51a is also for 
floodlighting lens 51for location detection b with a parallel pencil of rays, and irradiates 
a light beam. 

[0022] A light sensing portion 52 prepares light-receiving lens 52b for location 
detection which consists of 2nd location sensing element 52a which consists of a 
semi-conductor, and transparence resin, and it converges that light-receiving lens 
52for location detection b is also about the reflected light from the reflecting plate 54 
mentioned later, and image formation of it is carried out to the light-receiving side of 
2nd location sensing element 52a, and it outputs two kinds of current signals to both 
ends corresponding to the image-formation location. 

[0023] A reflecting mirror 53 is formed in the housing 6 later mentioned so that the 
floodlighting shaft of the light beam from the floodlighting section 51 may be 
intersected, reflects a light beam, and changes the direction. With a white ceramic 
plate, it is fixed to the side face of the floodlighting cylinder which contained the 
floodlighting means 1 , and a reflecting plate 54 is interlocked with the scan of the light 
beam from the floodlighting means 1, and moves to a scanning direction. Based on two 
kinds of current signals outputted from 2nd location sensing element 52a, distance 
operation part calculates the distance to a reflecting plate 54, and outputs the result 
of an operation. 

[0024] 6 is housing, it is fabricated in the shape of an abbreviation rectangular 
parallelepiped, and holds each of the floodlighting means 1, the light-receiving means 2, 
the distance operation means 3, the scan means 4, and the location detection means 
5, and the part 62 located in the light-receiving shaft of the part 61 and the reflected 
light which are located in the floodlighting shaft of a light beam is carrying out opening, 
respectively. 

[0025] 7 is a proofreading means, forms the operation part 72 which calculates the 
current signal outputted to the housing 6 which consists of a semi-conductor and is 
located in the both ends of the scanning zone of a light beam from the 3rd location 
sensing element 71 prepared one piece at a time, respectively and the 3rd location 
sensing element 71, and detects the location of the light beam from the floodlighting 
means 1. About this thing, it mentions later in detail. 

[0026] Here, the floodlighting means 1 and the light-receiving means 2 are arranged so 
that the floodlighting shaft of a light beam and the light-receiving shaft of the 
reflected light may form light emitting/receiving flat-surface 12a, and it intersects 



perpendicularly with this light emitting/receiving flat-surface 12a, and the 
light-receiving side of the 1st location sensing element 21 is established. Therefore, if 
the datum level of a device under test displaces in the direction of radiation of a light 
beam, the image formation location of the device under test which carried out image 
formation will move to the light-receiving side of the 1st location sensing element 21. 
If the movement magnitude of the image formation location of this device under test is 
calculated as it is also with the distance operation means 3, and it is calculated based 
on the output of the 1st location sensing element 21, the distance from the datum 
level of a device under test [ in / that it is also at the principle of the triangulation 
method which carried out point ** / the direction of radiation of a light beam ] to that 
datum level and the displaced displacement side can be measured. 
[0027] Moreover, a stand 43 is made to reciprocate using the scan means 4, a light 
beam is scanned, and it is detected that the location of the light beam in the scanning 
direction is also with the location detection means 5. That is, the light beam from the 
floodlighting section 51 is irradiated toward a reflecting plate 54 through a reflecting 
mirror 53, and incidence of the reflected light from a reflecting plate 54 is similarly 
carried out to 2nd location sensing element 52a through a reflecting mirror 53. Here, 
the floodlighting shaft of a light beam and the light-receiving shaft of the reflected 
lightfrom a reflecting plate 54 form a light emitting/receiving flat surface through a 
reflecting mirror 53, and the light-receiving side of 2nd location sensing element 52a is 
established so that it may intersect perpendicularly with this flat surface. 
[0028] The location of the light beam in a scanning direction is interlocked with, the 
location of a reflecting plate 54 changes, and the image formation location of a 
reflecting plate 54 moves in respect of light-receiving of 2nd location sensing element 
52a. If the movement magnitude of the image formation location of this reflecting plate 
54 is calculated as distance operation part is also, and it is calculated based on the 
output of 2nd location sensing element 52a, it can ask for the location of a reflecting 
plate 54, i.e., the location of the light beam in a scanning direction, that it is also at the 
principle of the triangulation method which carried out point **. Here, in the first stage, 
the predetermined location of the light beam in a scanning direction is determined that 
even two kinds of current values outputted from 2nd location sensing element 52a are. 
[0029] Proofreading of the amount of gaps from the predetermined location of the 
light beam in a scanning direction is described. Two kinds of currents receive the light 
beam from the floodlighting means 1, and the 3rd location sensing element 71 is 
outputted. The difference of both current outputs supports the image formation 
location on the light-receiving side of the 3rd location sensing element 71, and the 
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sum of both current outputs corresponds to the total light income which receives light, 
and is fixed in this case. 

[0030] As shown in drawing 2 , each of both the current signals outputted from the 3rd 
location sensing element 71 is changed into a voltage signal in I/V conversion circuit 
72a of the circuit section, and the high frequency component modulated by 
modulation circuit 72c is extracted by passing high-pass filter 72b. From 
oscillator-circuit 72e, the output of high-pass filter 72b synchronizes, a synchronous 
detection is carried out to a clock pulse by 72d of detector circuits, and a 
low-frequency component is extracted from a detection output by low pass filter 72f. 
A low pass filter 72f output becomes the voltage signal of the value which is 
proportional to each current output of the 3rd location sensing element 71, 
respectively. Both the voltage signal is added and subtracted at 72g of adder circuits, 
and 72h of subtractor circuits, respectively, and the division of the difference which it 
is as a result in division circuit 72i is done by the sum. This division output value turns 
into a value corresponding to an image formation location. 

[0031] Here, as shown in drawing 3 , the image formation location of a light beam is 
decided by deciding a fixed threshold value to be the correspondence relation to 
which the division output value which did the division of the difference of both the 
outputs of the 3rd location sensing element 71 by the sum, and the image formation 
location corresponded. 

[0032] Correspondence with the output value and the predetermined location of a 
light beam by the location detection means 5 in the scanning direction of a light beam 
is shown in drawing 4 . In the first stage, as shown in the continuous line of drawing 4 , 
the predetermined location Y of a light beam supports the linear in the straight line 
expressed with the output value X and Y=aX+b by the location detection means 5, and 
the location of a light beam calculates it by the distance operation part of the location 
detection means 5 based on this straight line, and it is called for. And the 3rd location 
sensing element 71 detects the location of a light beam respectively corresponding to 
the image formation location of the light beam which the predetermined location 
equivalent to the both ends 71a and 71b of this straight line calculated from the 
threshold value. 

[0033] As the input-output behavioral characteristics of the location detection means 
5 change, an output location is changed and it is shown in the broken line of drawing 4 
In the predetermined location of the light beam which is equivalent to the both ends 
71a and 71b of the straight line detected by the 3rd location sensing element 71 when 
the gap from a predetermined value occurs a and b in a front type are amended to a 



right value, and the amount of gaps from the predetermined location of a light beam is 
proofread so that the output value of the location detection means 5 may turn into an 
early output value. 

[0034] If it is in the light-scanning mold displacement measurement equipment of this 
1st operation gestalt Since the proofreading means 7 proofreads the amount of gaps 
from the predetermined location set up in early stages of the light beam in a scanning 
direction as described above, the input-output behavioral characteristics of a location 
detection means 5 to detect the location of a light beam change with secular change 
etc. from initial value. When the location of a light beam shifts from a predetermined 
location, a light beam can be proofread in a predetermined location, and the location 
precision in the scanning direction of a light beam can be maintained for a long period 
of time. 

[0035] Moreover, since the proofreading means 7 was formed as it is also at the 3rd 
location sensing element 71 which detects a location with high degree of accuracy, 
establish a threshold value and the location of a light beam is detected with a 
sufficient precision. Since the light beam could be proofread with high degree of 
accuracy in the predetermined location and it was prepared in the both ends of the 
scanning zone of a light beam, respectively, a gap of the location from a 
predetermined location can be proofread by two points of both ends, and proofreading 
precision can be made still higher. 

[0036] In addition, although the proofreading means was formed with the 1st operation 
gestalt as it is also at the 3rd location sensing element which outputs two kinds of 
currents and detects the location of a light beam with the difference of the output, 
you may form that the charge-coupled device (CCD) which prepared the electrode 
array on the silicon substrate is also for example, and it is not limited that are highly 
precise and what is necessary is just the component which can detect the location of 
a light beam. 

[0037] Moreover, with the 1st operation gestalt, although it measured that an optical 
triangulation method was also about the location in the scanning direction of a light 
beam, other optical ranging methods like the optical measurement method which used 
the linear encoder, or an optical heterodyne ranging method may be used, and it is not 
limited, for example. 

[0038] The 2nd operation gestalt of this invention is explained below based on drawing 
5 . In addition, with the 2nd operation gestalt, it supposes that a different function 
from the 1st operation gestalt is described, and about the 1st operation gestalt and 
the member which has the same function substantially, the same sign is attached and 



explanation is omitted. 

[0039] 8 is a proofreading means and the photo interrupter 82 is formed in the housing 
[ in / in two gobos 81 / the both-ends location of a scanning zone ] 6 at the stand 43, 
respectively. A photo interrupter 82 is interlocked with the scan of a light beam, a 
location moves it, it is shaded that a gobo 81 is also in the both ends of a scanning 
zone, a protection-from-light signal is outputted, and a location [ in / that it is also 
with the protection-from-light signal / the scanning direction of a light beam ] is 
detected. 

[0040] If it is in the light-scanning mold displacement measurement equipment of this 
2nd operation gestalt As described above, two gobos 81 in housing 6 [ the 
proofreading means 8 ] Since the photo interrupter 82 which is shaded with the gobo 
81 and outputs a protection-from-light signal was prepared and formed in the stand 
43 Since the number of gobos 81 is two, a gap of the location from a predetermined 
location will be proofread by two points, proofreading precision can be made high, a 
complicated digital disposal circuit cannot be needed, but the location of a light beam 
can be detected as it is also with a direct protection-from-light signal, and a cost cut 
can be realized. 

[0041] The 3rd operation gestalt of this invention is explained below based on drawing 
6 **** drawing 7 . In addition, with the 3rd operation gestalt, it supposes that a 
different function from the 1st operation gestalt is described, and about the 1st 
operation gestalt and the member which has the same function substantially, the 
same sign is attached and explanation is omitted. 

[0042] 9 is formed as it is also at the floodlighting aperture 91 which is a proofreading 
means and was prepared in housing 6, and a short **** setup of the floodlighting 
aperture 91 is carried out from the scanning zone of a light beam. Therefore, in the 
both ends of a scanning zone, a light beam is covered with housing 6. When the 
ceramic plate 92 of white with a sufficient diffuse reflectance is put on a datum plane 
and a light beam is scanned, as shown in drawing 7 , the light income of the 1st 
location sensing element 21 of the light-receiving means 1 changes at the both ends 
of the floodlighting aperture 91, and forms a ramp. When light income of the 
floodlighting aperture 91 within the limits is set to X, the location of a light beam is 
detected by making 0.5X into a threshold value. 

[0043] Since the proofreading means 9 was formed as it is also at the floodlighting 
aperture 91 shorter than the scanning zone of a light beam as described above if it 
was in the light-scanning mold displacement measurement equipment of this 3rd 
operation gestalt, the location of a light beam can be detected by change of the light 



income of the light-receiving means 1 in the both ends of the floodlighting aperture 91, 
it is not necessary to add a member newly, and a cost cut can be realized. 
[0044] In addition, although the white ceramic plate was placed and proofread to 
datum level with the 3rd operation gestalt, if a diffuse reflection factor is good, you 
may not be a ceramic plate and it will not be limited. 

[0045] The 4th operation gestalt of this invention is explained below based on drawing 
8 . In addition, with the 4th operation gestalt, it supposes that a different function from 
the 1st operation gestalt is described, and about the 1st operation gestalt and the 
member which has the same function substantially, the same sign is attached and 
explanation is omitted. 

[0046] A proofreading means is formed in the abbreviation mold for L characters by 
the piece of positioning prepared by carrying out an abbreviation rectangular cross 
from the piece of criteria and the piece of criteria with datum level 101 with the 
diffuse reflection body 10 which carries out diffuse reflection of the light beam, and 
two displacement sides 102 displaced from datum level are established in the 
scanning zone of a light beam. The piece of positioning engages with housing 6, is 
positioned, and the displacement side 102 is arranged in the predetermined location. 
By detecting that it is also with the light-receiving means 2 and the distance 
operation means 3 about this displacement side 102, the location of the light beam in 
a scanning direction is detected. 

[0047] If it is in the light-scanning mold displacement measurement equipment of this 
4th operation gestalt Since the proofreading means was formed in the scanning zone 
of a light beam as the diffuse reflection body 10 which allotted two displacement sides 
102 displaced from datum level 101 to the orientation is also as described above Since 
the light beam irradiated by the diffuse reflection body 10 carries out diffuse reflection, 
receive the reflected light with the light-receiving means 2, the distance operation 
means 3 detects the displacement side 102, a gap of the location from a 
predetermined location is proofread by two points, and proofreading precision can be 
made high and it is added independently, a miniaturization becomes possible. 
[0048] 

[Effect of the Invention] Since a proofreading means proofreads the amount of gaps 
from the predetermined location set up in early stages of the light beam in a scanning 
direction, the input-output behavioral characteristics of a location detection means 
detect the location of a light beam can change with secular change etc. from initial 
value, and a thing according to claim 1 can proofread a light beam in a predetermined 
location, when the location of a light beam shifts from a predetermined location, and 



can maintain the location precision in the scanning direction of a light beam for a long 
period of time. 

[0049] Since in addition to the effectiveness of a thing according 'to claim 1 the 
proofreading means was formed as it is also at the location sensing element which 
detects a location with high degree of accuracy, a thing according to claim 2 detects 
the location of a light beam with a sufficient precision. Since the light beam could be 
proofread with high degree of accuracy in the predetermined location and it was 
prepared in the both ends of the scanning zone of a light beam, respectively, a gap of 
the location from a predetermined location can be proofread by two points of both 
ends, and proofreading precision can be made still higher. 

[0050] If a stand is contained by housing in addition to the effectiveness of a thing 
according to claim 1, a thing according to claim 3 One of the photo interrupters with 
which it is shaded with two or more gobos or its gobo, and a proofreading means 
outputs a protection-from-light signal to a stand Since another side was prepared and 
formed in housing, and a gobo is plurality, a gap of the location from a predetermined 
location is proofread by two or more points, and proofreading precision can be made 
high. And a complicated digital disposal circuit cannot be needed, but the location of a 
light beam can be detected as it is also with a direct protection-from-light signal, and 
a cost cut can be realized. 

[0051] If a light beam is irradiated through a floodlighting aperture in addition to the 
effectiveness of a thing according to claim 1, since the proofreading means was 
formed as it is also at a floodlighting aperture shorter than the scanning zone of a light 
beam, a thing according to claim 4 cap detect the location of a light beam by change of 
the light income of the light-receiving means in the both ends of a floodlighting 
aperture, does not need to add a member newly, and can realize a cost cut. 
[0052] A thing according to claim 5 in the effectiveness of a thing according to claim 1 
in addition, a proofreading means Since it was formed in the scanning zone of a light 
beam that the diffuse reflection body which allotted two or more displacement sides 
displaced from datum level to the orientation is also Since the light beam irradiated by 
the diffuse reflection body receives the reflected light of diffuse reflection Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. with a light-receiving means, a 
distance operation means detects a displacement side, a gap of the location from a 
predetermined location is proofread by two or more points, and proofreading precision 
can be made high and it is added independently, a miniaturization becomes possible. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the 1st operation gestalt of this 
invention. 

[Drawing 2] It is the operation part block diagram of a proofreading means same as the 
above. 

[Drawing 3] It is the correspondence Fig. of the image formation location of the 3rd 
location sensing element same as the above, and the division output value of 
operation part. 

[Drawing 4] It is the correspondence Fig. of the output value by the location detection 
means same as the above, and the predetermined location of the light beam in the 
scanning direction detected by the 3rd location sensing element. 

[Drawing 5] It is the perspective view showing the 2nd operation gestalt of this 
invention. 

[Drawing 6] It is drawing showing the 3rd operation gestalt of this invention. 

[Drawing 7] It is the correspondence Fig. of the scan distance of a light beam same as 

the above, and the light income of the 1st location sensing element. 

[Drawing 8] It is the perspective view showing the 4th operation gestalt of this 

invention. 

[Drawing 9] It is the principle Fig. of a triangulation method showing the conventional 
example. 

[Description of Notations] 

1 Floodlighting Means 

2 Light-receiving Means 

1 2a Light emitting/receiving flat surface 

3 Distance Operation Means 

4 Scan Means 
43 Stand 

5 Location Detection Means 

6 Housing 

71 3rd Location Sensing Element (Proofreading Means) 

81 Gobo (Proofreading Means) 

82 Photo Interrupter (Proofreading Means) 

91 Floodlighting Aperture (Proofreading Means) 
10 Diffuse Reflection Body (Proofreading Means) 
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